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Currently, most Americans are 2 to 4 generations removed from the farm, as only 2% are
involved with agriculture. Thus, verifying the importance of agriculture education
implementation to promote the agriculture industry. MSU has a novel Hatch-out Program in
attempt to bridge the gap in agriculture awareness. Research for this thesis first evaluates
previous participants of the Hatch-out Program to assess satisfaction to determine if
modifications are needed. This thesis will conclude with the implementation and validation of
the modified curriculum, lesson plans, as well as activities and materials into the classroom. A
post-implementation survey was also given to the teachers to evaluate ease of implementation as
well as age-appropriateness. Results revealed an increase of knowledge across all grades in
respect to the pre- and post-test. Survey results revealed an ease of implementation as well as
age-appropriateness from teacher surveys.
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CHAPTER I
INTRODUCTION
Review of Literature
The Poultry Industry
The population of the world is projected to increase to 9.7 billion by the year 2050
(United Nations, 2015). As the population increases, so does the need for more agriculture. This
requires more people working directly in the agriculture industry to produce 70% more food than
current production (American Farm Bureau Federation, 2021). The Poultry and Egg Industry
Economic Impact Study (2020) states that the impact of poultry production, and processing
industries contributes $576.57 billion to the United States Economy. Additionally, the agriculture
industry, as a whole, is the number one commodity in the state of Mississippi, contributing $8.83
billion into the economy (Mississippi Agriculture Overview, 2021). More specifically, poultry is
the top agriculture commodity for the state contributing $2.65 of the $8.83 billion agriculture
total (Collins-Smith, 2021). Also, the state of Mississippi’s poultry industry employs 17.4% of
the workforce either directly or indirectly (Mississippi Agriculture Overview, 2021). Although
the poultry industry in Mississippi is a contributor to the main protein supply of the United States
(Tabler & Wells, 2017), many individuals know little about this industry (Erickson, 2009).
Even with the continuous rise of poultry production, there is still a lack of knowledge for
agriculture and the poultry industry (Erickson, 2009). The term “agricultural literacy” was
founded in 1988 when the National Research Council (NRC) defined the term as the idea of
1

possessing “some knowledge and understanding of our food and fiber production, processing,
and domestic and international marketing” (p.9). This is likely due to only 2% of the population
producing the food, fiber, and resources for the vast majority of the population (U.S. Bureau of
Labor Statistics, 2020). Currently, Americans are two to four generations removed from the farm
(American Farm Bureau Federation, 2021b; Powell et al., 2008).
Agriculture Literacy and Implemented Programs
Even though agriculture is essential in meeting basic human needs for survival, many
lack agricultural literacy needed to understand the connection between agriculture, the
environment, and themselves (Burrows, 2020). This is typically blamed on the perception that
most of the U.S population do not live on farms or have any experience with agriculture
production, again increasing the need for agriculture education in today’s school systems (Gibbs,
2005). Therefore, it is imperative to incorporate more agriculture education programs in order to
increase consumer knowledge and ensure that citizens are agriculturally literate (Powell et. Al.,
2008; Terry, Jr. et. Al., 1996). Not only is it necessary to increase consumer knowledge to ensure
agriculture literacy, but Osborne and Dyer (2000) found that knowledge and awareness of the
industry can also connect consumer attitudes and their interest in related careers. It is also
recommended by the NRC that all students should learn a form of instruction in agriculture, and
this should begin in elementary school and continue through high school (Frick et al., 1991;
NRC, 1998).
The majority of American youth know very little about agriculture going into school and
are showing little improvement with agriculture literacy by the time they graduate (National
Research Council, 1988). Although the NRC (1988) recommend students receive instruction on
2

agriculture through twelfth grade, according to Holz-Clause and Jost (2005), students have
already seemed to form their basic attitudes and perceptions by the time they reach middle
school, making it imperative to incorporate agriculture into the elementary school systems.
Unfortunately, Powell and his colleagues (2008) state that “public school content at the lower
grades has been largely non-existent, except as infused into core subjects at the discretion of the
individual teacher.” Thus, demonstrating a lack of elementary agriculture literacy.
Currently, formal education is being used heavily in classrooms. Formal education is a
structured model that is strict in curriculum and content, while non-formal education is flexible
and adaptable to student needs and interests (Grajcevci & Shala, 2016). While incorporating
agriculture into a formal classroom curriculum is an option, nonformal education programs are
another option in improving youth agriculture literacy (Christensen, 2021). These educational
programs can be defined as “comprehensive set of activities that includes an educational
component that is intended to bring about a sequence of outcomes among target clients” (Israel
et al., 2011). Nonformal education programs are designed to be implemented as a stand-alone
delivery method for agriculture education in a formal classroom, or as an accessory to existing
formal education (Christensen, 2021). There has been a rapid increase in the non-formal
education in the Southern US in previous years, especially in initial education for children
(Hoppers, 2006). Coombs (1968) explained that nonformal education should be used, “not only
to build upon the previous formal education… but more specifically to raise the economic and
social level of the vast majority of citizens who never acquired literacy.” Coombs also states that
this education should be incorporated within literacy and training programs because they will
have an early impact on individuals within the program. Franz and colleagues (2015) explained
that Extension programs are able to be classified anywhere from a complex effort of addressing
3

any given issue down to a single event. Along with Franz (2015), Israel and colleagues (2011)
indicated that program contain a multitude of activities: “Programming activities include
conducting a needs assessment and situational analysis, setting priorities, developing a program
rationale and management plan, marketing and recruitment, hosting learning events, evaluating
outcomes, and reporting”.
Over the years, several groups have implemented programs in order to bring agriculture
into the classroom, specifically at the primary levels (Powell et al., 2008). Most notably, the
United States Department of Agriculture began Agriculture in the Classroom (AITC) in 1981,
which was an “effort initiated by coalitions of state departments of agriculture and education,
individual colleges of agriculture, local cooperative Extension services, and farm organizations”
(Powell et al., 2008). Therefore, this program was designed to help teachers incorporate
agriculture education into their teaching by creating a curriculum that meets educational
standards and can be incorporated into any subject. Mississippi Agriculture in the Classroom was
previously implemented with 4th-grade students in order to evaluate effectiveness. Results
demonstrated a slight, but minimal increase in student knowledge of agriculture (Hutchenson,
2020). Along with “Ag in the Classroom”, the National FFA Organization is a nation-wide
organization that prepares members in leadership skills, personal growth, as well as career
success through agricultural education (National FFA Organization, 2020). FFA is one of the
three components of agriculture education, with the other two being classroom/laboratory
instruction and supervised agricultural experience programs (National FFA Organization, 2019).
However, this program is being used in secondary education and up, leaving out the primary
education years of a student’s educational experiences.
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Another ag literacy program is offered by Perdue University entitled, “There’s a pig in
my Classroom”. This program is implemented in 5th grade students where they have the
opportunity to learn about the pork industry in hopes to change their attitude related to pork
production. The University of Maine has also begun an initiative to build agriculture literacy
through a hands-on culinary experience (Nagle, 2021). This program was designed to increase
the number of K-12 teachers and educational experts trained in food and agricultural sciences.
Having the experts trained will increase the implementation of food and agriculture sciences into
classrooms, therefore increasing students’ knowledge of where and how our food is made. Along
with in-class programs, San Luis Obispo FFA Chapter created a social media campaign, entitled
“#AgItForward” that uses a combination of traditional and online communication tools (FFA
New Horizons, 2019). This project allows FFA members broad opportunities to become more
literate about agriculture. The activities in the project support the idea of, “agriculturally literate
people making personally informed decisions about agriculture related topics” (Doerfert, 2011
pg. 12). Although there seems to be many agriculture programs implemented in upper
elementary and high school grades, there are fewer utilized in lower elementary. The state of
Georgia has implemented a pilot program in schools to test agriculture in elementary schools
(Peake, 2020). However, this program’s curriculum requires specific agriculture educators to be
hired within the school system, requiring large additional investments.
While there are a few agriculture literacy programs with an abundance of delivery methods, the
same cannot be stated for poultry specific programs. With limited poultry specific programs,
there are a few worth noting. The Department of Animal Sciences at Purdue University
developed an online educational poultry program, “Poultry in the Classroom”, in order to assess
the effectiveness of high school students integrating the poultry industry with science,
5

technology, engineering, and mathematics (STEM) instruction (Erickson et al., 2019). Purdue’s
program showed an increase in knowledge of the students through assessment; however,
recommendations hinted at more hands-on activities, interactive components, as well as options
for students who had no experience with the industry. Purdue has also implemented a similar
hybrid-online program for elementary schools across the state entitled “The Elementary
Education Gain Grow (E.G.G.) Program” (Marks et. Al., 2021). This program was used in order
to evaluate 4th and 5th grade student agriculture literacy with the use of pre- mid- and postassessment, as well as an interactive notebook assessment. Results indicated an increase of
agriculture literacy from both grades and the interactive notebook indicated an increase in
student’s self-reported awareness of agriculture literacy. Although it is not geared for students
directly, the University of Georgia hosts a program each summer called the Avian Academy. It
targets middle and high school STEM and Vo-Ag teachers. Teachers are able to come and learn
the importance of the industry within their state. This allows teachers to become familiarized
and potentially pass this knowledge on to students in their classrooms. These programs are a
step in the right direction; however, there should be more programs implemented on lower levels
to coincide with the literature stating that students have formed their basic opinions and attitudes
by the time they have reached middle school (Holz-Claus and Jost, 2005).
Current Hatch-out Program
Mississippi State University is unique in placing emphasis on the poultry industry in
elementary schools alone. A program currently offered called the Hatch-out Program allows
elementary students the opportunity to have chicks in their classroom for a week while learning
about the poultry industry (MSUES, 2021). This program also teaches them where their food
comes from, and opportunities within the poultry field (MSUES, 2021). With this curriculum,
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students have the opportunity to observe the live hatching of a chick, while also completing
activities to further their knowledge of the poultry industry. Recently, Christensen (2021)
implemented a hybrid-online version of the hatch-out program in order to reach students and
teachers that are unable to commit to a full in-person program. Their results demonstrated an
increase in knowledge gained as assessed by a pre- and post-test, but there were
recommendations and feedback of wanting a more interactive model for their students. While the
hatch-out program has been implemented for many years, there is no data demonstrating its
effectiveness and the current curriculum has not been validated for this in- person program.
Thus, providing an excellent research opportunity.
Program Implementation and Evaluation
When implementing any agriculture programs there are necessary steps to ensuring their
success. First, curriculum must be developed in order to aid in implementation. Curriculum for
education began to be developed and utilized between 1931 and 1942, due to the United States
getting involved in World War II. Curriculum was taken seriously in order for people to
understand what was happening and why it was important. (Tyler, 1981). More recently, it has
been stated that an integrated curriculum is more prone to higher quality learning and more
significant achievement among students (Baily & Hughes, 1999). Also, students tend to gain
more success in education when connecting the content to real-life situations (Bottoms &
Presson, 2000).
When developing curriculum for agriculture programs, one must also consider methods
of learning. More specifically, when implementing a curriculum into elementary schools, it is
very important to hold student interest in order for them to gain and retain maximized
7

information (Holstermann, 2019). Evaluating the type of learning that is best for each student
affects their connectivity with topics, because students tend to have a difficult time learning new
information when the information is not presented in their preferred learning methods (Gregoric,
1985a, b.). This ensures they are interested in learning, and therefore, they will be more likely to
retain the information.
There are multiple methods of learning, but the three most common include visual,
auditory, and kinesthetic (hands-on) learners (Malvik, 2020). Visual learners benefit from seeing
the material, and teachers can show and explain concepts easier (Shabiralyani, 2015). Auditory
learning is not as impactful on young students, as auditory skills are not well developed until
adulthood (Kayalar, 2017). The hands-on experience is beneficial because it has the potential to
support the student’s interest in the topic and can enhance their desire to learn about the industry
on their own (Deci and Ryan, 1985).
The American Association for the Advancement of Sciences (1993) recommends that
students should learn in school through interdisciplinary links, real-life connections, and links to
the world of work. Having all different types of learning in the curriculum can ensure that all
student needs are met in regard to their learning methods. Implementing visual and hands-on
learning through the Hatch-out Program curriculum will allow for more opportunities for all
students to be involved in the activities and aid in increasing knowledge class-wide. Even though
auditory learning is not recommended as a main source of learning, adapting it with the other
two types of learning would still be beneficial to students (Graf, et al., 2009).
Along with student interest, a teacher’s role has been proven vital for integrating
agriculture into the elementary classroom (Terry, et.al, 1992). However, inexperience and
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unfamiliarity with agriculture hinders teachers in incorporating these concepts into their
classroom curricula (Trexlar & Hikawa, 2000) (Hutcheson, 2020). Moreover, teachers have been
found to be more comfortable integrating agriculture into their curriculum after they had training,
resources given to them, and support (Trexlar et al., 2000) (Hutcheson, 2020). Without teacher’s
acceptance and willingness to participate, the program’s implementation and outcomes could be
affected (Gagnon et al., 2015). Complexity and/or simplicity of a program’s characteristics also
influence program implementation and outcomes (Gagnon et al., 2015).
Program development and implementation are important in making them effective;
however, without evaluation, there is no knowledge of whether or not the program was actually
effective. Worthen (1990) defines program evaluation as consisting of “those activities
undertaken to judge the worth or utility of a program (or alternative programs) in improving
some specified aspect of an educational system”. Process evaluations focus on the quality of the
program and also the implementation of the program; outcome evaluations allow the opportunity
to measure knowledge gained of participants via assessment from prior to and postimplementation (Rossi et al., 2019). Anderson and Ball (1978) describe the capabilities of
program evaluation in 6 major purposes:
(a) “To contribute to decisions about program installation;
(b) To contribute to decisions about program continuation, expansion, or
“certification”;
(c) To contribute to decisions about program modifications;
(d) To obtain evidence to rally support for a program;
(e) To obtain evidence to rally opposition to a program;
9

(f) To contribute to the understanding of basic psychological, social, and other
processes (only rarely can this purpose be achieved in a program evaluation
without compromising more basic evaluation purposes).”
Evaluation is essential in determining whether a program is effective or needs altering in
any way (Rossi et al., 2019). Christensen (2021) reasons that, “evaluation allows the program
coordinator to identify issues within the program and allow for modifications and improvements
… as needed.” Process and outcome evaluations will aid in determining modifications needed in
order to improve the program as a whole (Rossi et al., 2019). These two evaluations are used in
order to further give evidence of program effectiveness.
Within process and outcome evaluation, another method that can be a bit more age
appropriate in elementary programs is qualitative evaluation. When working with younger
children, asking them to draw pictures is an effective method to determine their knowledge
already existing in their minds and understanding what they have learned (White and Gunstone,
1992). Many children feel more confident by expressing themselves and their knowledge
through drawing rather than having to use words (Faccio et al., 2016). Malchiodi (2005) found
that during the process of drawing pictures, children synthesize their thoughts and feelings on the
issue with their observations, and expresses them through colors, shapes, and lines. Children
often reflect the way they perceive the world by combining their daily observations with their
own thoughts (Günindi, 2012). Drawing pictures can be both an enjoyable activity and an
expression technique for the younger children (Hayes, Symington and Martin, 1994; Johnson,
1993). Most children do not like to answer questions in questionnaires or interviews, but they
tend to draw pictures easily and voluntarily without getting bored or bothered when they are
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asked to (Lewis and Greene, 1983). All of these reasons explain why pictures drawn by younger
children provide researchers more than written or verbal texts do (Barraza, 1999).
Conclusion
In conclusion, with the ever-increasing population of the world, agriculture literacy is
becoming more of a present and pressing issue. There is a cornucopia of programs that have been
developed and implemented in hopes of reaching consumers regarding agriculture literacy in the
classroom. While these programs, both formal and nonformal, have helped address the need for
agricultural literacy, there is a lack of poultry specific education programs being developed and
implemented into classrooms, especially in the state of Mississippi. Therefore, this research
shows a gap in the knowledge of agriculture literacy among students, specifically in the area of
poultry science. Currently, Mississippi State University has a poultry program implemented;
however, there is no formal evaluation of the program in use. Mississippi State University’s
Hatch-out Program is a step in the right direction of implementing a non-formal program,
equipped with curriculum, into a classroom in order to spread awareness and begin increasing
knowledge of agriculture throughout Mississippi’s elementary schools. The curriculum is
currently being utilized by K-12 teachers, regardless of their agriculture knowledge; research
conducted in fulfillment of this thesis will allow for this curriculum to potentially be modified,
making it easier to implement through the use of evaluation. Furthermore, aiding in improving
not only student knowledge of agriculture but also teachers.
Purpose of the Study
Consumer knowledge of the poultry industry may be limited by the lack of effort to
incorporate agriculture throughout K-12 education (NAE and NRIC, 2014). However, consumer
11

awareness and knowledge of the industry contributes connections to both the attitudes and
interest in related careers (Osborne and Dyer, 2000). Two studies will be conducted with an
overall objective to validate and implement a modified curricula for the Hatch-out Program into
grades K-2 across Mississippi.
Study 1:
The purpose of the first study is to provide preliminary data for proper structure set up for
study two, as well as evaluating participants post-implementation of the modified curriculum.
This study surveys previous participants of the Hatch-out Program. The evaluation will assess
the current structure of the Hatch-out Program. This study also will assess the ease of
implementation as well as age-appropriateness of the modified curriculum. Items to be explored
in experiments include curriculum, lesson plans (PowerPoint), activities and materials, along
with overall recommendations.
Study 2:
The purpose of the second study is to implement and assess modified curricula in grades
K-2 across Mississippi. Assessment of curriculum will be done through pre- and post-testing of
the students.
Research Questions
The following question guides study 1:
•

How can the current Hatch-out Program be modified to aid in improvements?

•

Does the modified Hatch-out Program provide an ease of implementation?

•

Is the Hatch-out Program age-appropriate for kindergarten, 1st, and/or 2nd grade?

The following questions guide study 2:

12

•

What, if any, knowledge is gained through the Hatch-out Program?
Significance of Study
Consumers are the driving force behind decisions made within every industry, including

the poultry industry. This is noteworthy, as educational experiences in K-12 years can influence
decisions/behaviors into adulthood; not only affecting consumer purchasing but also future
career choices (National Resource Council, 1988). Therefore, a positive experience early in life
with poultry could impact the industry, as well as its ability to recruit future employees.
Currently, there is a lack of agricultural education in the K-12 classroom (specifically
elementary), hindering the ability of students to learn and have hands-on experience related to
the poultry industry in order to influence their future endeavors. It is noteworthy to recall on
Holz-Clause and Jost (2005), stating that students have already seemed to form their basic
attitudes and perceptions by the time they have reached their middle school years. Therefore, a
positive agriculture experience/curriculum in elementary school classrooms could benefit the
students by allowing them additional education on specific real-world topics. Once data is
collected from this project, findings would potentially allow for an effective program to be
implemented into elementary classrooms. This research could potentially double the current
number of students reached (to 10,000) with an improved/streamlined and validated curriculum
that any teacher will be able to use, regardless of background knowledge. Data gained through
the program will determine if opportunities were created for students to gain factual information
about poultry, as well as having a positive influence on perceptions of the industry. In turn, the
poultry industry could also benefit, because educated consumers and peaked interest in the
industry could increase interest in industry employment.
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Assumptions
1. Teachers will implement the Hatch-out Program in their classrooms.
2. Students will be interested in learning about the poultry industry and will show
improvement between the pre- and post-test.
3. Teachers will complete the post-implementation survey.
Definitions
Agricultural literacy: The idea of possessing “some knowledge and understanding of our food
and fiber production, processing, and domestic and international marketing” (National Research
Council, 1988, p. 9).
Agricultural education: “a systematic program of instruction available to students desiring to
learn about the science, business, technology of plant and animal production and/or about the
environmental and natural resources systems” (Future Farmers of America, 2021, para. 3).
Hands-on Hatch-out Program: MSU Poultry Science Department’s unique experiential learning
opportunity to schools around the state with a curriculum that includes live hatching within the
classroom (Mississippi State University Extension Service, 2021).
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CHAPTER II
EVALUATION OF PREVIOUS HATCH-OUT PROGRAM AND MODIFIED HATCH-OUT
PROGRAM CURRICULUM
Abstract
Consumer decisions have been linked to educational experiences in K-12 education.
Therefore, a lack of agriculture education, specifically in elementary schools, may negatively
impact the agriculture industry. As such, implementing agricultural literacy in the classroom is
imperative; however, it has been proven there is a lack of comfortability with agriculture
curriculums by K-12 instructors. Mississippi State University has developed a Hatch-out
Program to incorporate poultry curriculum into K-12 classrooms. Although the program has been
implemented in previous years, the curriculum has not been formally evaluated for effectiveness.
Therefore, the purpose of this first study was to determine if previous participants of the Hatchout Program feel that the curriculum is adequate or needs improvements. An 18-question survey
was delivered to previous participants (n=42) of the Hatch-out Program using Qualtrics. There
was a 67% return rate, with 89% of answers indicating that teachers felt a lack of confidence
when it came to using and instructing their students with the Hatch-out Program; only 3 (10.7%)
teachers identified their knowledge of the poultry industry as “Confident.” When given the
opportunity to provide open-ended feedback for each part of the program (materials, activities,
lessons, curriculum), some specific suggestions included: providing instructional videos, more
age-appropriate lessons, and activities, as well as more help understanding the program and how
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to implement it. With these results, a modified curriculum was developed, to help teachers feel
more confident in implementing poultry curriculum into classrooms throughout Mississippi. The
second part of this study was to evaluate the modified curriculum through a post-implementation
survey. The post-implementation survey was used to determine satisfaction with the program,
ease of implantation, and age- appropriateness in regard to the lesson (PowerPoint), curriculum,
teacher narrative, and activities provided. With a 70% return rate (n=45), post surveys of
participants indicated that 100% of teachers were satisfied with the program. 87% of teachers
reported an ease of implementation, with 32% providing comments in relation to time constraints
being problematic with implementation. 70% of participants recorded a “yes” when asked if the
pre- and post- test was age appropriate. Out of the 30% who responded “no”, 69% were
kindergarten level teachers. This, coupled with other survey details lead to a conclusion that the
curriculum may need slight modification for K level, but proved to be sufficient in its current
form for grades 1-2. Future research needs to focus on meeting time constraint needs of teachers,
modifying curriculum for kindergarten, as well as developing curriculum to include higher grade
levels.
Introduction
Although the poultry industry is a main contributor to the Unites States as a protein
source, there is a lack of agriculture literate consumers in regard to the agriculture industry
(Erickson, 2009). The National Research Council (1988) has recommended that all students,
ranging from kindergarten through twelfth grade, should learn some form of agriculture
education. Holz-Clause and Jost (2005) have found that middle school students have already
formed their basic attitudes and opinions, meaning that it is imperative to reach students at the
elementary age. Although there is a large number of agriculture programs being implemented,
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there is a lack of poultry specific programs. Within these programs, evaluation is essential in
determining whether the program is effective or if it needs revising (Rossi et al., 2019).
Mississippi State University is unique in placing emphasis on the poultry industry with the
Hatch-out Program. However, this program has never been evaluated or formally validated.
Therefore, the objective of this first study was to evaluate the current curriculum being utilized
through the use of surveying previous participants. With the results, the objective of the second
study was to distribute a post-implementation survey in order to assess the implementation of the
modified curriculum.
Research Design and Methodology
Survey to Previous Participants
A survey was sent out to previous participants of the Hatch-out Program, via email
(Appendix A) in order to determine: their level of confidence while implementing the program,
confidence teaching with respect to materials, lesson plans, and activities provided, and if they
were satisfied with the current structure of the program and curriculum. The survey was sent via
Qualtrics, an online surveying system (Qualtrics, 2021). The survey (Appendix B) contained 18
questions in order for the previous participants to provide adequate feedback that would assess as
well as aid in improving the curriculum and program for future implementation. The participants
were given three weeks to complete the survey, and a reminder email was sent out weekly.
Confidence teaching was measured through a five-point Likert scale (Likert, 1932) ranging from
“No Confidence” to “Confident”. This scale was assessed for three areas, confidence with
respect to the materials, lessons, and activities. If “Not Applicable” was chosen, participants
were directed to an open-ended question pertaining to why the materials, lessons, and/or
activities were not used. Satisfaction was also measured through a five-point Likert scale from
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“Extremely dissatisfied” to “Extremely satisfied”. The survey ended with open ended questions
asking participants for positive and negative feedback pertaining to the current curriculum,
lessons, activities, and materials, along with further recommendations for modification of the
Hatch-out Program. Overall, a total of 42 participants received the survey with 29 completing the
survey, resulting in a 69% return rate.
Teacher Post-survey
The Teacher Post-Survey (Appendix J) was administered after the completion of the
Hatch-out Program on each Friday. The survey contained a total of 39 questions including
multiple choice, Likert scale, and open-ended questions. Teachers were provided with a biweekly reminder and the survey was open from August to December 2021. Indicators used for
the teachers were based on the school and grade that they taught. Participants were then asked to
mark each completed day that was implemented, if a teacher did not implement a lesson, they
also received an open- ended question to provide an explanation. Participants were also asked
how they perceived age-appropriateness for all items of the program: pre- and post-test,
curriculum, lesson plans, materials provided, activities, and PowerPoint for each day of
implementation. A five-point-scale from “Extremely dissatisfied” to “Extremely satisfied” was
used in order to assess satisfaction of the program and each individual item. If “Somewhat
dissatisfied” or “Extremely dissatisfied” was selected, participants were forwarded to an openended question asking for further explanation. Participants selected how easy or difficult
implementation was overall, with a question asking for explanation if “Somewhat difficult” or
“Extremely difficult” was chosen. Lastly, participants were also asked about likelihood of future
implementation and how likely they would be to recommend the program to other teachers. The
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survey ended with open- ended questions pertaining to recommendations and feedback for
improvement. This post survey consisted of 39 questions and had a return rate of 69%
Data Analysis
Previous participants as well as participants of the modified Hatch-out Program were
given three weeks to complete the survey, and after the survey period was complete, data were
downloaded from Qualtrics. A report was generated in Qualtrics to obtain the previous
participant surveys administered. The questionnaire was downloaded to Microsoft Word,
Microsoft Excel, as well as Microsoft PowerPoint to determine which source was most effective
in reviewing the data. Ultimately, Microsoft PowerPoint reports was utilized to review survey
data due to preference in presentation of the data. All data was then analyzed for percentages
and means.
Results and Discussion
Survey to Previous Participants of the Hatch-out Program
42 previous participants of the Hatch-out Program received this survey, with 29
participants completing the survey, yielding a 69% return rate. When observing data collected,
50% of the data were collected from teachers ranging from K-2, thus being the reason for
choosing K-2 for implementation in the next study (Chapter 3). 48.28% of the participants had
also participated in the Hatch-out Program at least 3 times in previous years; however, as
observed in Figure 2.1, over half of the participants still indicated a lack of confidence when
asked, “What level of confidence do you have in your personal knowledge of the poultry
industry?”, with only 10% or 3 participants indicating they felt “Confident”.
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Figure 2.1

Level of confidence of knowledge in the poultry industry reported from previous
participants of the Hatch-out Program, n=29

A main objective of the survey was to evaluate how confident the previous participants
were when given the materials as well as the lessons for each day. As depicted in figure 2.2, 34%
of the participants answered, “Somewhat Confident” and 66% of participants selected
“Confident” when prompted a question in regard to the materials provided for the Hatch-out
Program. When asked about the lessons provided daily for the Hatch-out Program (figure 2.3),
29% of the participants selected, “Somewhat Confident”, while the majority (71%) selected
“Confident”.
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Figure 2.2

Level of confidence reported in regard to materials provided for the previous
participants of the Hatch-out Program, n=28

Figure 2.3

Level of confidence reported in regard to lessons provided for the previous
participants of the Hatch-out Program, n=27
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When prompted a more in-depth question, "With respect to the Hatch-out Program lesson
plans, how confident were you teaching each day?”, each day of the lesson plans results show
varying levels of confidence depending on the lesson being implemented. Figure 2.4 shows the
level of confidence teachers had teaching each day of the Hatch-out Program. Results show that
most of the previous participants indicated a lack of confidence when implementing lesson plans
on Wednesday, Thursday, and Friday, while the majority of participants indicated that they felt,
“Very Confident” with the lessons for Monday (48%) and Tuesday (42%). Using these results, a
modified lesson plan with more in-depth details was developed to raise confidence levels in
regard to Wednesday, Thursday, and Friday.

Figure 2.4

Level of confidence of lesson plans for each day of the Hatch-out Program
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The next portion of the survey was a broad question of satisfaction level of the current
curriculum that had been implemented throughout their classroom in previous years. The
question and results are depicted in figure 2.5. 44% of previous participants indicted they were
“Extremely satisfied” with the program; however, 56% of responses indicated a lack of
satisfaction in regard to the current curriculum being used.

Figure 2.5

Level of satisfaction reported in regard to current curriculum being used in
previous participant classrooms, n=25

Tables 2.1-2.4 represent the responses (positive and negative) received in regard to openended feedback for each section of the Hatch-out Program (e.g., curriculum, lessons, activities,
materials). These data serve as recommendations for the modified curriculum, involving the
lessons, activities, and materials. As shown in tables 1-4, participants had a majority of positive
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comments in regard to the curriculum, lessons, and activities; however, the comments were
evenly divided in regard to materials with respect to positive and negative feedback.

Table 2.1

Open-ended feedback in regard to current curriculum being implemented in
previous participants of the Hatch-out Program classrooms, n=8
Positive (62%)

“It helps me learn to find even more info to
teach!”
“Very kid friendly”
“The curriculum is age appropriate”
“Interesting to kids, it is all new information
to my students.”
“Great”

Table 2.2

Negative (38%)
“We need help understanding and using it”
“I wish I could have gotten the information
before I got the equipment so I could plan it
out”
“I did not receive a curriculum”

Open-ended feedback in regard to lessons being implemented in previous
participants of the Hatch-out Program classrooms, n=6

Positive (83%)
“I like the detailed explanations”
“The lessons are in sequential order”
“Fun and exciting”
“It gives me the confidence and direction to
go each day. It’s hard to sum up a 21-day
event into just a week!”
“Great”

Negative (17%)
“I did not receive any lessons.”
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Table 2.3

Open-ended feedback in regard to activities being implemented in previous
participants of the Hatch-out Program classrooms, n=7

Positive (71%)
“Great activities”
“Great”

Negative (29%)
“It would be good to have links to videos the
children could view.”
“A graduate students dropped off the
incubator and aquarium to keep the chicks in
when they hatched. Other than that, I had no
information.”

“I adapted the activities for my older students,
they were good for the younger ones.”
Kids love it!”
“I can’t wait to do these with my students!
I’ve even bought my own incubator and
materials so I can do it in the summer/COVID
shutdown for my class last year!”

Table 2.4

Open-ended feedback in regard to materials being implemented in previous
participants of the Hatch-out Program classrooms, n=7
Positive (57%)

“Great”
“Materials were good”

“Perfect! You make it easy!”

Negative (43%)
“Lower level”
“It would be an improvement to have more
professional looking illustrations to color. The
current illustrations seem to have been
quickly hand drawn.”
“I appreciate the help setting up the
equipment, but I did not receive any help with
lessons or explanations for the students.”

“Easy to use, exactly all that is needed!”

The survey for previous participants ended with an open-ended question for the
participants to provide feedback for the overall program. Table 2.5 depicts the responses
recorded for this open-ended question. 53% of the comments made were positive and 47% of the
comments provided recommendations for improvements of a modified Hatch-out Program.
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Table 2.5

Open-ended feedback in regard to the overall Hatch-out Program being
implemented in previous participant’s classrooms, n=10
Positive (53%)

Negative (47%)

“… This is a very important program. The
pros outweigh the cons. The vocabulary this
week were hard and being able to see the
vocabulary words in action with something
they could see, touch, and relate to make all
the difference in the world. These students
will never forget this.”

“I think that newer incubators are needed.
They were difficult to regulate. I also would
like to keep the chicks for 2 weeks instead of
one.”

“We love the hatch out program and look
forward to it every year!”

“Lower-level materials for kindergarten”

“… the guidance that came with the chick
eggs was my lifeline, after the first year, I felt
like an expert.”

“I have always been very pleased with this
program… However, I know that modifying
plans to make them more applicable and
easier to follow is always a good idea from
time to time.”

“Favorite unit of the year to teach - thanks to
you guys!!”

“… Provide school materials that can be kept
longer than 1 week. …This did not seem to be
enough time.”
“Some handouts or a video would be helpful.
Any kind of information about the chick
industry would be helpful.”
“… If there was a way that the curriculum
activities and lessons could be adapted to
include upper grade levels it would be even
more amazing. My students loved each day
watching them hatch and I was able to show
them things later about the process of growth.
This is a great program.”

Open-ended questions are a great tool to use in needs assessments because the
participants were able to say what they wanted instead of just marking down pre-made answers.
Participants were able to give honest feedback, which in turn, helped guide modifications to the
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curriculum used in the Hatch-out Program. Results showed a lack of knowledge of poultry from
teachers, resulting in a harder time implementing the Hatch-out Program in their classrooms.
Teachers also indicated a lack of confidence when implementing lessons on Wednesday,
Thursday, and Friday. Using the feedback received from the participants, a modified curriculum
was imperative for the success of the Hatch-out Program moving forward. Results from this
study lead into Chapter 3 of this thesis for implementation of the modified curriculum as well as
determining the age-levels utilized in Chapter 3.
Post-Implementation Survey
Upon completion of the Hatch-out Program, a post survey was sent to all teachers who
participated in the program in order to assess the curriculum. There was a 70% return rate, with
45 teachers completing the survey. The survey began with identifying which school the teacher
was from as well as grade level taught. The survey then moved into days of completion as well
as satisfaction of students with regards to the program. The bulk of the questions then focused on
ease of implementation as well as age-appropriateness of each component of the program. The
survey concluded with questions in regard to the program as a whole. Lastly, teachers were also
provided open-ended questions in order to provide feedback for improvement. Figure 2.6 shows
the completion of the program for each participant and figure 2.7 represents the student’s overall
satisfaction level with the Hatch-out Program. A few reasons for not completing all 5 days were
time constraints as well as holidays during implementation.
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Figure 2.6

Completion of Program Per Day

Figure 2.7

Student Satisfaction Level of the Hatch-out Program, n=45
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Question #6-23 and question #34 were focused on ease of implementation, ageappropriateness, as well as feedback for the following: curriculum, lesson plans (PowerPoint),
and activities. Figure 2.8 represents data found in regard to ease of implementation of the
curriculum. With curriculum, over 80% of participants reported an ease of implementation for
each day of the week. 2% (n=1) reported “Extremely difficult” for Thursday, however, there was
no negative feedback anywhere in the rest of this survey, therefore, it was concluded to be a
mistake and referenced as an outlier.

Figure 2.8

Ease of Implementation of Curriculum

Figure 2.9 shows results from whether particpants had any issues with the curriculum
during implementation. Feedback received from particpants who answered “yes” revealed this to
be due to time constraints as well as holidays for some days. However, as a reminder, teachers
had the opportunity to choose the week of implementation. It is also important to point out that
29

all responses of “yes” were from the same schools that chose a week that also had a holiday or a
class fieldtrip.

Figure 2.9

Complications within Curriculum, n=45

Figure 2.10 shows the results from the participants in regard to the age-appropriateness of
the curriculum and table 2.6 shows responses given when teachers had the opportunity to give
feedback in response to the curriculum. Overall, there was 100% positive feedback in regard to
the curriculum, meaning the modifications were well received.

30

Figure 2.10

Age-appropriateness of Curriculum, n=45

Table 2.6

Feedback for Curriculum, n=30

“Very user friendly”
“Thumbs up”
“Just right”
“It was wonderful! The students loved
learning about the chicken farm industry.”
“Easy to follow”

“Easy to follow”
“Very easy to navigate and complete.”
“Easy to understand”
“Good”
“I loved how everything was put together
based on MS curriculum.”

“Great information”
“Age friendly”
“Great”
“Easy to follow”
“The studnets, though we have chicken house
all around us, had little knowledge. The
curriculum met their prior knoweldge
perfectly.”
“Appropriate”
“Good”
“Interesting”
“Fun”
“Kids enjoyed it”
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Table 2.6 (continued)
“The kids just loved being able to watch the
chickens hatch! The only thing I would say is
provide many extra lights!”
“Very well organized. Taught life-cycle”
“Very organized”
“So much fun!”
“The curriculum was laid out and in order and
easy to follow.”

“Age-appropriate”
“The children enjoyed learning about the
chickens and hatching.”
“It was great and on level.”
“Fantastic presentations and activities”
“I wouldn’t have been able to complete th
eprogram if the curriculumhad not veen so
well organized.”

Figure 2.11 reports data collection on ease of implementation for the lesson (PowerPoint)
for each day of the Hatch-out Program. Reports show over 80% of the participants reported an
ease of implementation. The reasons for “Somewhat difficult” are presented next.

Figure 2.11

Ease of Implementation of Lessons (PowerPoint)
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Figure 2.12 shows the data collected in regard to complications that may have affected
implementation of lessons on certain days. The one complication reported was that the
PowerPoint would not load the life cycle videos on Tuesday and therefore the students were not
able to view chick development. In the future another type of program could be utilized for these
videos in order to ensure students are able to view them.

Figure 2.12

Complications within Lessons (PowerPoint), n=45

Figure 2.13 represents the data collected in regard to the teacher’s perception of ageappropriateness of the lessons (PowerPoint). Results show approximately 90% of participants
felt that the lessons were age-appropriate for each day of implementation. Of the 10% that
reported, “no”, 5% provided positive feedback and therefore those 5% were concluded to be
outliers.
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Figure 2.13

Age-appropriateness of Lessons (PowerPoint), n=45

Lastly, table 2.7 shows data collected when participants were asked an open-ended
question in regard to feedback for the lessons (PowerPoint). Using feedback gained such as,
“The PowerPoint could have used a little more to draw little kid’s attention”, more graphics
could be added in order to retain the attention of the younger students.
Table 2.7

Feedback for Lessons (PowerPoint), n=34

“Good visuals for students”
“PowerPoint had great visuals, was easy to
understand”
“Great visuals to help the students better
understand the material.”
“Unable to view the PowerPoint”
“Age friendly”
“Very handy”

“The students loved watching the
PowerPoint and learning each day.”
“Liked being able to show it to the
students.”
“Fun”
“Good”
“Great and easy to use”
“Great”
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Table 2.7 (continued)
“Wonderful”
“The lessons were great! The kids and I
loved all the hands-on activities. They really
helped the students to learn and
understand.”
“Easy to flow”
“Super easy to follow and kept the students
engaged.”
“Loved the layout of the PowerPoint. It
helped guide the lesson and provide pictures
for the students.”
“Very easy to follow”
“Engaging”
“Appropriate”
“Good”
“Great pictures really helped the students.”
“The PowerPoint could have used a little
more to draw little kid’s attention but was
easy to follow and present.”

“The lessons were fun and easy to do! The
kids loved them!”
“Kids enjoyed”
“The PowerPoints were fun for the kids!”
“They enjoyed it.”
“Liked the pics of the different chickens and
trying to figure out which ones we had and
which ones some of them had at home”
“Easy to follow”
“It was very educational”
“Very organized”
“Great pictures really helped the students”
“The PowerPoint was so easy to use! The
kids loved the visuals and there wasn't too
much information on each slide.”
“Fantastic presentations and activities”

Figure 2.14 illustrates data collected in regard to the ease of implementation of activities
for each day of the Hatch-out Program implementation. Around 80% or more participants
indicated an ease of implementation. Those who reported a level of difficulty, further explained
that some activities were time consuming, there were too many little parts, as well as some
participants felt that some activities were not age-appropriate for their students. Moving forward,
modifications can be made with activities and materials in order to simplify them, which could
aide in implementation.
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Figure 2.14

Ease of Implementation of Activities

Figure 2.15 shows data collected when participants were asked whether there were any
issues with the activities/materials during implementation. Respondents who marked “Yes”
commented that there were too many small pieces as well as the activity was not on their grade
level. Again, simplifying the activities and materials could prove to aide in easier
implementation.
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Figure 2.15

Complications within Activities, n=45

In response to age-appropriateness of activities, figure 2.16 indicated that over 90%
(n=40-41) of the participants did feel as if the activities/materials were age-appropriate. Table
2.8 illustrates feedback collected in response to an open-ended question pertaining to the
activities. Using the feedback, modifications can be made to improve the activities for the Hatchout Program, such as less pieces and more simplified activities.
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Figure 2.16

Age-appropriateness of Activities, n=44

Table 2.8

Feedback for Activities, n=36

“The only activity that wasn't really effective
was the one with the glitter and sand. We just
couldn't really see the glitter.”
“Loved the hands-on farm activity”
“My students loved the hands-on activities
each day.”
“Student enjoyed the activities”
“Age friendly”
“Kids loved them!”
“Very good!”
“They were amazing! We loved them, and I
enjoyed”
“Easy to follow”
“Hands-on”
“Good”

“Made the activity time so easy to implement
and manage. Everything was divided into
groups and everything.”
“Fun and loved the hands on”
“Group activities more material for more
groups.”
“Provide age-appropriate materials”
“More kindergarten friendly activities”
“Entertaining”
“Appropriate”
“Very interactive for the students and easy to
complete along with other required
curriculum.”
“Good”
“I only experienced the chick part of it, but it
was awesome”
“Activities were great-Would be awesome if
there were more crafts”
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Table 2.8 (continued)
“Lots of fun! The students love them”
“The activities were wonderful, and the kids
loved them.”
“Fun”
“The children loved doing each activity with
the activities each day! The chicken coops
were their favorite.”
“So cute and well prepared!”
“Students loved the activities!”
“The activities were so much fun! The kids
loved them, and it really helped the
information stick.”

“Kids love doing hands on activities”
“All materials provided, and activities
explained”
“Great hands-on activities”
“Very organized”
“Great overall.”
“They loved it all and so much fun!”
“Fantastic presentations and activities”

The next set of results focuses on the Hatch-out Program as a whole. Figure 2.17 show
data results in response to overall ease of implementation in regard to the lessons, hands-on
activities, as well as the curriculum. Results demonstrated nearly 80% of participants indicated
an ease of implementation in each category, respectively. When asked for explanations for
difficulty, teachers responded they were not able to view the PowerPoint, some activities were
not age-appropriate, as well as some teachers felt that there were too many pieces.
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Figure 2.17

Overall Ease of Implementation of Hatch-out Program

The next two figures are focused on the student pre- and post-test. Figure 2.18 show data
results from whether the pre- and post- test were age-appropriate or not. The figure indicates that
70% (n=31) of participants indicated “Yes”, with 30% (n=13) indicating “No”. However, of the
30% who responded “No”, 69% (n=9) of the participants were kindergarten level teachers.
Explanations were in regard to the test being too complex and not on a kindergarten level.
However, chapter 3 results will show that kindergarten tests showed the same increase as 1st and
2nd grade, indicating an age-appropriateness. This could be the result of teachers having to spend
more time administering the test in lower levels rather than the test information being too
difficult. Therefore, the structure of implementation of the test for kindergarten may need
revisions in the future. Figure 2.19 indicates that 84% (n=37) of participants felt that the preand post-test was an age-appropriate length for the students.
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Figure 2.18

Age-appropriateness of Student Pre- and Post-test, n=44

Figure 2.19

Length of Student Pre- and Post-test, n=44
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Figure 2.20 shows data collected when teachers were asked their level of satisfaction with
the current structure of the Hatch-out Program. 95% (n=42) of participants indicated they were
satisfied, with 1 teacher neutral and 1 teacher extremely dissatisfied. However, when prompted,
the teacher had only positive comments, therefore, this was considered to be an outlier.

Figure 2.20

Level of Satisfaction of Structure of Hatch-out Program, n=44

Figure 2.21 shows data when prompted further about teacher’s satisfaction of
scheduling, communication, delivery, and pick-up. Over 90% (n=41) of participants indicated
they were satisfied with all factors, with only 2% (n=1) indicating an extreme dissatisfaction.
However, when prompted, the teacher explained they were marked mistakenly for the program.
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Figure 2.21

Level of Satisfaction with Scheduling, Communication, Delivery, and Pick-up

Furthermore, when asked of overall satisfaction, figure 2.22 shows that 100% of
participants were satisfied with the Hatch-out Program and figure 2.23 illustrates that 99% of the
participants are likely to participate in the Hatch-out Program again as well as recommend the
program to a fellow teacher.
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Figure 2.22

Satisfaction Level of the Hatch-out Program, n=44

Figure 2.23

Likeliness to Participate Again/ Recommend to a Fellow Teacher
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Our last set of results show (table 2.9) responses from participants (n=43) when prompted
to leave any feedback or recommendations for the Hatch-out Program in its entirety. Overall,
there were 64% positive comments and 36% negative comments. Of the 64% positive comments,
an overall theme could be taken from this comment, “I do not have any recommendations. It was
a great experience for my students.” From the 36% feedback, future improvements could be
made in simplifying activities and modifying them to be more on a kindergarten age level. These
comments are helpful in demonstrating feedback that otherwise could not have been gained in
Likert scale questions and could be utilized to create minor revisions in the future.

Table 2.9

Feedback for Hatch-out Program, n=43

“My students and I loved it! We would
definitely want to do it again.”
“None. My students loved it and it was very
informative for them.”
“I feel that the information, materials, and
lesson plans were very fitting for my 1st
grade students.”
“Please do this again, the kids loved it.”
“Get new incubators and heaters for chicks.”
“Maybe keep a week longer??”
“Please continue!”
“Perhaps you could break up the activities on
Thursday to be two days.”
“I don’t have any recommendations, we loved
it!”
“Me and my students enjoyed this program.”
“I enjoyed this as much as my students! I will
definitely do this again!!”

“None”
“Differentiate age-appropriate activities,
lessons, curriculum.”
“None”
“I don’t have any”
“No recommendations”
“None”
“I do not have any recommendations. It was a
great experience for my students.”
“My incubator was not working properly and
killed a lot of my chickens.”
“Make the pre and post-test easier for younger
students to take.”
“We enjoyed the program!”
“Too many hands-on activities for one week,
space out over three weeks”
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Table 2.9 (continued)

“None”
“Consider holidays”
“I cannot think of anything that I would
change about the program.”
“None”
“Just provide extra light bulbs next time!”
“My first-grade students LOVED this. I did as
well! I'm so glad we were able to participate
in this experience and I cannot wait to do it
again.”
“Make the assessment more picture-based so
that it is Kindergarten-friendly”
“All the students really like the program, and
it made the agricultural aspect more concrete
to all the students not just k-2”
My kids loved it!!

“If there is any way to let participants know
the kind of chicks that will hatch. Some that
wanted to "adopt" our chicks were asking
what kind they were.”

“Maybe make the pre-test/post more student
friendly for kindergarten. Be able to keep
them longer on Friday. We only had until 11
to get Friday's lesson completed. Other than
that, it was great, and my students loved it!”
Not any”
The contact person at our school did not
explain therefor I wasn’t prepared in my
lesson plans”
“The only concern I had was the heat lamp.
Not having a heating bulb. They should have
a red-light bulb. Also, maybe one size of a
bigger tank.”
“Make it easier for the littles”
“Maybe getting the materials a day before the
chicks or getting it all when the classroom is
empty, so we have more time to prepare.”
“You guys did a great job!!!”
“Loved it!”
“This was a wonderful program that kept my
students engaged. It was a nice addition to our
weekly lessons.”
“I can't think of any major modifications. I'm
not sure if it was in the information packet or
not, but I know when our eggs were dropped
off, we were told that if the chicks are
struggling to get out after several hours, we
could help them using wet fingers. If that is
not written down, I think it would be a good
addition, because it helped me save one of our
class chicks!”

“It was so much fun!”
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CHAPTER III
IMPLEMENTATION AND EVALUATION OF MODIFIED HATCH-OUT PROGRAM
CURRICULUM IN K-2 IN MISSISSIPPI
Abstract
Agriculture education is important in educating students and consumers in regard to the
agriculture industry. A lack of agriculture education in the classroom could negatively impact the
agriculture industry, meaning implementing agricultural literacy in classrooms is imperative.
Mississippi State University has utilized a program (Hatch-out Program) to incorporate poultry
curriculum into K-12 classrooms. Previous survey data discussed in chapter II concluded that the
current curriculum needed modifications. Therefore, the objective of this study was to modify
the curriculum currently being used, implement the revised curriculum into K-2 classrooms
across Mississippi utilizing a pre- and post- test, thus aiding in determining outcomes. Utilizing 9
schools, the revised program was implemented in 71 classrooms, reaching 1,471 students. Upon
completion of the implementation of this revised curriculum, there was a 66% average increase
in knowledge for participants, with each grade (K-2) showing an individual percent increase of
65%, 63%, and 70% respectively. Additionally, in the pre- and post-exam, a qualitative drawing
assessment was also utilized, and results demonstrated an increase in detail of poultry farms in
all three grades and a decrease in generic figures. Thus, further strengthening data, illustrating
knowledge gained from the curriculum instruction being implemented.
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Introduction
The poultry industry contributes approximately $500 billion into the US economy
(Dunham, 2019), specifically $2.65 billion in the state of Mississippi. Even though poultry has a
major economic impact in Mississippi, many individuals lack knowledge within the industry
(Erickson, 2009). In order to aid in agriculture literacy, more agriculture programs are needed
within the classroom (Powell et. Al., 2008), specifically in elementary schools. Implementing
these programs in elementary school is imperative because students seem to have formed their
basic opinions and attitudes by the time, they have reached middle school (Holz-Clause and Jost,
2005). Along with implementation, evaluation is imperative in order to determine whether the
program is effective or whether it needs improvements (Rossi et Al., 2019). Utilizing results
collected in the first study of chapter 2, modifications were made to the current Hatch-out
Program in order to better fit teacher’s needs and improve student knowledge gained. Therefore,
the objective of this study was to implement the revised curriculum in K-2 classrooms
throughout Mississippi and to evaluate the curriculum for knowledge gained across all grade
levels, K-2.
Research Design and Methodology
Curriculum Modification
Using the existing curriculum of the Hatch-out Program (Appendix C) as the starting
point, as well as the results from the pre-survey collected in chapter 2, a modified curriculum
was developed. The curriculum was designed to incorporate different aspects of the poultry
industry using a holistic approach in order to reach all students. Overall, each lesson included
daily goals and objectives, as well as instructions and dialogs for teachers to use as a guide for
each day of the program.
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The curriculum was modified in order to target Kindergarten through 2nd grade. Along
with the modified curriculum (Appendix D), a PowerPoint (Appendix E) was developed in order
to serve as a visual aid, along with a dialog for the teachers to use as a guide in implementation
allowing for a better understanding of the topics. Five different Lesson plans and activities
(Appendix F) were also modified and included, along with a step-by-step guide for ease of
implementation. The lessons were selected in order to provide an overview of the poultry
industry for each day of the week and were developed to only take 30 minutes – 1 hour per day.
Daily Lesson Plan and Teacher Dialog
o Step-by-step lesson plan and teacher dialog (Appendix F): Consisted of
step-by-step instructional materials on how to present, teach, and educate
students on each lesson provided. The teacher dialog was provided on every
curriculum as well as under each PowerPoint slide for ease of implementation.
•

Day 1 (Monday): This lesson (Appendix F) focused on how to care for chicks as
well as what equipment is needed in order to care for chicks while they are in the
incubator once they are hatched out of the egg.
o PowerPoint: Students were guided through the process of preparing for, as
well as care of chicks upon hatching.
o Activity: Step-by-step instructions allowing students to set up the “coop”
(aquarium) in preparation for the chicks. This involved adding the heat lamp,
feed, and water into the aquarium, along with ensuring the humidity and
temperature were correct inside of the incubator. The pictures below depict
the Monday activity.
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•

Day 2 (Tuesday): This lesson (Appendix F) focused on chick development and the
main stages of an embryo until it reaches hatch.
o PowerPoint: Student were guided through the different stages of chick
development with a chart and videos for critical stages of development.
o Activity: Students used paper plates and a chicken life-cycle printout in order
to have a hands-on example that shows the life cycle of a chick hatching from
an egg and then turning into a chicken. The Tuesday activity is depicted
below.

•

Day 3 (Wednesday): This lesson (Appendix F) focused on how important it is for
students to keep the chicks safe. The lesson explains biosecurity measures and
practices in order to show the students the importance of biosecurity within the
poultry industry and backyard flocks.
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o PowerPoint: Students were given details of biosecurity as well as examples
of how to practice good biosecurity in order to keep their chicks safe and
healthy.
o Activity: The activity provided a hand-on example by allowing the students
the opportunity to watch how fast germs spread with the use of glitter and
sand. The students went “farm” to “farm” using their glitter within a cup and
ended up seeing an assortment of glitter representing germs in their cup or
farm because of poor biosecurity practices. The Wednesday activity is
depicted below.

•

Day 4 (Thursday): This lesson (Appendix F) provided students with a look into the
poultry industry by comparing different types of birds as well all showing the
different job opportunities and people that make up the poultry industry.
o PowerPoint: This lesson aimed to increase student knowledge about the
poultry industry while discussing different types of chickens (backyard,
broiler, layer), different products from chickens, as well as job opportunities
that are available in the poultry industry.
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o Activity: Students were split into groups and had the opportunity to build
their own farm using the lessons learned about proper biosecurity and the
different jobs that make up the poultry industry. The Thursday activity is
depicted below.

•

Day 5 (Friday): In order to conclude and review the past week, this lesson
(Appendix F) provided a broad overview of the main point from each day’s lesson.
o PowerPoint: Provided a review of the main points from each day’s lesson.
o Activity: Students were given the opportunity to play a game of Jeopardy in
order to review the main points of the lessons from each day. The picture
below depicts the Friday activity.
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Curriculum Implementation and Program Participants
Upon completion of the curriculum, all objectives and surveys were submitted to the
MSU Institutional Review Board (IRB) for approval. IRB determined the study was non-human
subject research and therefore did not require IRB oversight (Appendix G). After the decision
from IRB, an email (Appendix H) was sent to all Kindergarten through 2nd grade principles in
Mississippi explaining the study and requesting permission to implement the program in
classrooms. The email was sent to all 747 elementary schools in Mississippi, and participation
was on a volunteer basis. Once permission was granted from principals, the email was forwarded
to their teachers and one teacher from the school reached out to choose a week that best fit their
schedules. There were also some school principals who chose the date that was best for their
school if multiple classrooms participated. The participating schools were chosen at random and
in regard to which school’s schedule fit best within the research timeframe.
This study took place from August 2021 to December 2021. All materials (curriculum,
lessons, activities) were delivered to each teacher on the Monday chosen, with verbal directions
on how to begin the implementation. Any questions or concerns were also answered in order to
help with implementation. The pre-test was also picked up on Monday from the teachers.
Materials and the post-test were then picked up upon completion on the Friday of the same week,
and any questions that were raised over the week were answered as well. All materials were
divided into several bags based upon the number of students in each class for ease of delivery.
Overall, a total of 71 classrooms, spread amongst 9 schools, participated in the Hatch-out
Program classroom, reaching 1,471 students and 64 teachers.
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Effectiveness - Outcome Evaluation
A pre-test (Appendix I) was developed in order to evaluate student’s prior knowledge of
the poultry industry. This pre-test was emailed to participants a week in advance, and
participants were instructed to pass out and complete it prior to implementation on Monday in
order to prevent bias. Following the completion of the program review, a post-test (Appendix I)
was administered to evaluate knowledge gained after completion of the program. There was a
total of 11 questions used to assess knowledge. Questions #1-10 were a combination of multiple
choice or select-all-that-apply items, while Question #11 asked students to draw a picture.
Questions within the pre- and post- tests were pertaining to basic needs of chicks, stages of chick
development, biosecurity practices, and the poultry industry. Question #8 was a select-all-thatapply question with four choices. A total of 10 questions were analyzed using Statistical
Analysis Software (SAS, 2014) in order to evaluate change in student knowledge from pre- to
post- assessment. Question #11 was analyzed using qualitative data. Three evaluators used the
same methods for K-2 when evaluating question #11. The evaluators coded drawings for themes,
compared their themes to validate major outcomes, and repeated the first two steps for the posttest. Then drawings were compared and observed for major trends of students, then identified
particular instances to curricula, and finally paired the pre- and post- tests in order to determine
growth over the week. All pre- and post-test were exactly the same in order to determine
knowledge gained as a result of the program.
Data Analysis
Student pre- and post-test data were exported and analyzed using SAS 9.4. Any
classrooms that were unable to take both the pre- and post-test were removed from data analysis.
Classroom’s pre- and post-test answers were coded with a 1 for correct and 0 for incorrect. A
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total knowledge score was computed by adding the number of items answered correctly. To
determine if knowledge changed from the pre- to post-tests among students was statistically
significant, ANOVA was performed for all measured variables using the GLM procedure in SAS
(SAS Institute Inc., Cary, NS); means were separated using Fisher’s lease significant difference
when P-value was ≤0.05.
Results and Discussion
Student Pre- and Post- tests
Student pre- and post-tests were used to evaluate student knowledge gained pertaining to
poultry prior to, and upon completion of the Hatch-out Program. A total of 26 classrooms
completed both the pre- and post-test; only those classrooms with a matching pre- and postresponses were used for analysis. The reason for the lack of pre- and post-tests is unknown but
can potentially be due to competing time with other responsibilities for participants. In the future,
more emphasis could be put on the importance of results from the pre- and post-test. Table 3.1
displays the percentage of correct pre- and post- responses to ten of the eleven questions asked.
Question 11: “Draw a picture of what you think poultry and chicken farms look like?” was a
drawing assessment and will be discussed after questions 1-10.
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Table 3.1

Correct Pre- and Post- test Responses Showing Student Knowledge at Pre- and
Post-test
K Correct (%)

Question

1st Correct (%)

2nd Correct (%)

Pre-test

Post-test

Pre-test

Post-test

Pre-test

Post-test

Q1. What does an incubator
do for eggs?

33%

75%

69%

89%

59%

81%

Q2. How many days does it
take for a chick to hatch?

30

75

42

91%

24%

87%

Q3. What protects the baby
chick before it hatches?

50

60

62

72%

66%

67%

Q4. Do chickens have teeth?

73

90

86

95%

87%

90%

Q5. What picture is a good
example of proper
biosecurity?

84

96

82

98%

80%

97%

Q6. Which of these chickens
is a broiler, which is the
chicken we eat?

47

85

50

96%

48%

88%

Q7. Which of these chickens
is called a layer and produce
eggs that we eat?

69

91

62

92%

59%

90%

Q8. Circle all of the jobs that
you can have in the
poultry/chicken industry?

24

56

2

30%

8%

74%

Q9. Do meat chickens
(broilers) and egg chickens
(layers) live together in the
poultry/chicken industry?

35

70

48

84%

61%

78%

45%

54%

53%

77%

45%

66%

Q10. What is the purpose of a
dual-purpose chicken?
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There was a significant change in total overall scores of students from pre-test
(LSMEAN=53) to post-test (LSMEAN=83); p<.0001. Table 3.2, 3.4, and 3.5 illustrate the
significant change in student’s knowledge on 8 out of 10 questions for kindergarten, and 9 out of
10 questions for 1st and 2nd grade. Data showed that question number 3, “What protects the baby
chick before it hatches?” was not significant in any of the 3 grades, potentially suggesting that
students were already aware of this knowledge and therefore showed minimal change from the
pre- to post-test.
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Table 3.2

Change in Kindergarten Student Knowledge from Pre- to Post-test
Student PreTest
LSMEAN

Student PostTest
LSMEAN

P-Value

Q1. What does an incubator do for
eggs?

43

83

<.0001*

Q2. How many days does it take for an
egg to hatch?

30

78

<.0001*

Q3. What protects the baby chick
before it hatches?

56

64

.4109

Q4. Do chickens have teeth?

69

92

.0115*

Q5. Which picture is a good example
of proper biosecurity?

86

98

.0051*

Q6. Which of these chickens is a
broiler, which we eat?

50

88

.0002*

Q7. Which of these chickens is called a
layer and produces eggs that we eat?

73

91

.0006*

Q8. Circle all of the jobs that you can
have in the poultry/chicken industry?

29

65

.0043*

Q9. Do meat chickens (broilers) and
egg chickens (layers) live together in
the poultry/chicken industry?

43

78

.0009*

46

58

.2424

52

80

<.0001*

Question

Q10. What is the purpose of a dualpurpose chicken?
Overall
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Table 3.3

Change in 1st Grade Student Knowledge from Pre- to Post-test
Student Pre-Test

Student PostTest
LSMEAN

Question

LSMEAN

Q1. What does an incubator do for
eggs?

59

52

.0005*

Q2. How many days does it take for an
egg to hatch?

24

87

<.0001*

Q3. What protects the baby chick
before it hatches?

62

63

.9188

Q4. Do chickens have teeth?

86

93

.0489*

Q5. Which picture is a good example
of proper biosecurity?

78

95

.0024*

Q6. Which of these chickens is a
broiler, which we eat?

47

88

<.0001*

Q7. Which of these chickens is called a
layer and produces eggs that we eat?

58

90

<.0001*

Q8. Circle all of the jobs that you can
have in the poultry/chicken industry?

8

63

<.0001*

Q9. Do meat chickens (broilers) and
egg chickens (layers) live together in
the poultry/chicken industry?

62

77

.0326*

44

65

.0159*

53

83

<.0001*

Q10. What is the purpose of a dualpurpose chicken?
Overall

59

P-Value

Table 3.4

Change in 2nd Grade Student Knowledge from Pre-to Post-test
Student Pre-Test

Student PostTest
LSMEAN

Question

LSMEAN

Q1. What does an incubator do for
eggs?

69

93

.0049*

Q2. How many days does it take for an
egg to hatch?

49

97

.0001*

Q3. What protects the baby chick
before it hatches?

69

78

.3305

Q4. Do chickens have teeth?

87

97

.0206*

Q5. Which picture is a good example
of proper biosecurity?

84

99

.0034*

Q6. Which of these chickens is a
broiler, which we eat?

52

100

<.0001*

Q7. Which of these chickens is called a
layer and produces eggs that we eat?

64

93

.0002*

Q8. Circle all of the jobs that you can
have in the poultry/chicken industry?

7

40

.0076*

Q9. Do meat chickens (broilers) and
egg chickens (layers) live together in
the poultry/chicken industry?

51

86

.0009*

52

77

.0063*

61

87

<.0001*

Q10. What is the purpose of a dualpurpose chicken?
Overall

60

P-Value

Question 11 on the student pre- and post-test was a formative drawing assessment in
order to evaluate whether student’s perceptions of poultry would change after implementation.
Kindergarten had a total of 204 pre-test drawings and 238 for the post-test. 1st grade started with
368 pre-test drawings and finished with 326 post-test drawings, and 2nd grade had 192 pre-test
drawings and 170 post-test drawings. When evaluating kindergarten drawings, there was an
increase in all coded figures, as seen in table 3.5. 1st grade drawings illustrated a decrease in
generic figures (barn, chicken, farmer), however, an increase in detail was observed with more
in-depth figures (chicken development chart, inside facilities, etc.). These results are articulated
in table 3.6. Table 3.7 outlines results found from 2nd grade drawings. Again, there was a
decrease in generic figures (barn and fence), however, there was an increase in more detailed
figures (biosecurity, chick hatching, Thursday activity). 2nd grade is also where students began to
articulate details such as the differences between a broiler and a layer bird.
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Table 3.5

Kindergarten Pre- and Post-test Drawings
Kindergarten
Barn*

Pre n=204
(% drawn)
59%

Post n=238
(% drawn)
61%

Chicken*

58%

60%

Chicken House*

2%

4%

Commercial House*

0%

0.4%

Coop*

6%

7%

Eggs*

10%

12%

Farmer*

10%

11%

Fence*

4%

8%

Indoor*

0%

2%

Nest Box*

1%

4%

Other People

.05%

0%

Outside

4%

1%

Silo*

0%

.04%

Tractor

.05%

0%

*Increase from pre- to post-test
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Table 3.6

1st Grade Pre- and Post-test Drawings

1st grade

Pre n=368
(% drawn)

Post n=326
(% drawn)

Pre n=368
(% drawn)

Post n=326
(% drawn)

Barn

49%

38%

Inside
Facilities*

0%

4%

Chick
development
chart*

0%

1%

Layer house*

0%

1%

Chicken

66%

64%

Nest*

21%

25%

Chicken
house*

1%

2%

Other animals

13%

11%

Chicks

15%

14%

Multiple
People*

1%

4%

Coop*

43%

46%

Outside

25%

23%

Eggs*

35%

36%

Picking up
eggs*

0%

1%

Farmer

24%

21%

Processing*

0%

1%

Feed/Feeder*

6%

11%

Thursday
activity*

0%

2%

Fence*

16%

25%

Tractor/Truck*

.05%

2%

House*

0%

2%

Water*

2%

3%

Inside

7%

7%

*Increase from pre- to post-test
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Table 3.7

2nd Grade Pre- and Post-test Drawings

2nd grade

Pre n=192
(% drawn)

Post n=170
(% drawn)

Pre n=192
(% drawn)

Post n=170
(% drawn)

Barn

64%

52%

Fence

13%

3%

Biosecurity*

0%

4%

House

1%

1%

Broiler*

0%

7%

Inside*

0%

1%

Chick

2%

0%

Layer*

0%

6%

Chick
hatching*

0%

1%

Nest

3%

2%

Chicken*

50%

66%

Other
animals

4%

2%

Chicken
house*

3%

4%

Multiple
people*

0%

1%

Coop*

8%

11%

Outside

8%

7%

Eggs*

23%

33%

Processing
plant

1%

0%

Farmer

16%

14%

Thursday
activity*

0%

3%

Feed/Feeder*

3%

5%

Water

1%

0%

*Increase from pre- to post-test
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CHAPTER IV
DISCUSSION AND CONCLUSION
Discussion
This thesis involved the evaluation of previous curriculum used, implementation of
modified curriculum, along with the evaluation of the modified curriculum. Research questions
were used in order to evaluate and validate the modified curriculum implemented. The first study
was guided by a research question pertaining to the modification of the previous curriculum
being used for the Hatch-out Program. The second study was guided by three research questions.
One question focused on knowledge gained, if any, through the Hatch-out Program. The second
question focused on the ease of implementation in regard to the curriculum, lesson plans
(PowerPoint), and activities/materials. The final question focused on the age-appropriateness in
regard to the curriculum, lesson plans (PowerPoint), and activities/materials. Conclusions and
future considerations for the Hatch-out Program follow.
Modification of Previous Curriculum
The modification of the previous curriculum used for the Hatch-out Program was crucial
in order to validate the curriculum for future implementation. Results showed a need for lowerlevel activities and materials for students, as well as guided lessons for teachers in order to have
an ease of implementation. Teachers also recommended that having the information before the
beginning of the week would be beneficial, therefore, all materials and information were sent a
week in advance to aide in implementation. Unfortunately, all participants did not participate,
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and the reasons are unknown. However, one possible reason could be their daily workload in
instruction aside from the program and lack of knowledge of the survey in advance. Although we
had a 69% return rate, having the 31% more feedback would have provided more data collection
and a better understanding of what changes and modifications were needed.
Effectiveness of Hatch-out Program
Results showed statistically significant changes from pre- to post-tests in each grade, K-2,
respectively, indicating an increase in knowledge from implementation of the Hatch-out
Program. In order to further enhance agriculture literacy in the future, the Hatch-out Program
curriculum could be modified to incorporate and fit into Mississippi standardized curriculum.
This could result in more willingness to implement the Hatch-out Program into additional
elementary classrooms across the state of Mississippi. A willingness to implement could be
assessed in future research through medium-term objectives, and long-term objectives could
evaluate if students retained the information gained and stayed interested in the poultry industry
through high-school or college. Long-term evaluation could aid in strengthening research
demonstrating that educational experiences influence decisions/behaviors into adulthood
(National Resource Council, 1988).
Ease of Implementation
Inexperience and unfamiliarity within the agriculture industry can hinder a teacher
wanting to implement agriculture programs into their classroom (Trexlar & Hikawa, 2000).
Questions addressing the ease of implementation in regard to the curriculum, lesson plans
(PowerPoint), and activities/materials were asked of all participating teachers. In general,
teachers were satisfied with each part of the program and indicated an ease of implementation for
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each section. Moving forward, using the feedback received, modifying the materials could prove
to aid in the ease of implementation. Wednesday and Thursday activities have a lot of small
pieces and simplifying the activities could prove to be an improvement in implementation.
Teachers are responsible for the implementation and instruction of the students for the
Hatch-out Program, which implies that a teacher’s knowledge could hinder the implementation
of a program in their classrooms (Hutcheson, 2020). Without a teacher’s willingness and
acceptance of a program. The implementation and effectiveness could be affected (Gagnon, et
al., 2015). Therefore, a dialog for each lesson and PowerPoint were provided for teachers, as
well as step-by-step directions for activities in order for more ease of implementation. Results
illustrated an overall ease of implementation for teachers in respect to the curriculum, lesson
plans (PowerPoint), and activities/materials. Teachers also reported a 100% satisfaction with the
Hatch-out Program. However, with only a 70% return rate, our data is missing 30% of
participants who implemented the Hatch-out Program. The reasons for the lack of responses are
unknown but can be possibly contributed to competing time requirements and a misinterpretation
of the importance of the completion of the survey. Aligning the Hatch-out Program with the
Mississippi curriculum standards could also prove to aid in ease of implementation of the
program into classrooms.
Age-appropriateness
Results indicated age-appropriateness in regard to the curriculum, lesson plans
(PowerPoint), and activities/materials with respect to each day of the program. However, when
asked about the pre- and post-test age-appropriateness, there was only 71% of participants who
responded “yes”. One important note about the 29% who responded “no” in regard to the age67

appropriateness of the pre- and post-test was that 69% of those responses came from
kindergarten teachers. Comments were left in regard to the test questions were not applicable and
readable on a kindergarten level and therefore had to be read allowed by the teachers. However,
kindergarten test scores were extremely similar to 1st and 2nd grade scores. Future research could
potentially be placed on a more picture-based test for lower levels in order to reach an ageappropriate level for teachers, which will also allow for more ease of implementation of the
overall program. However, it is important to recall that the kindergarten students showed a
significant increase of knowledge gained from pre- to post-test, which goes against the teacher
comments and concerns. Even though the teachers felt that the tests were not age-appropriate, it
was based on test scores; therefore, this could potentially be an implementation issue instead.
Moving forward, aligning the Hatch-out Program’s curriculum with Mississippi’s elementary
school curriculum could help alleviate the implementation issues if teachers were able to solely
focus on the program.
Limitations
As with any type of research or evaluation, limitations exist with the data. The first
limitation was the lack of participation from previous participants in order to gain insight on the
modifications needed for the previously used Hatch-out Program curriculum. Second, although
teachers were asked to fully implement the program within their classrooms, the teachers were
inconsistent with the implementation of the lesson plans and activities provided. Reflecting back
to recommendations, teachers had more pressing time constraints, which could be a reason for
the lack of participation. Third, although pre- and post-tests were provided, there was a lack of
completion of tests from pre to post. The fourth limitation is the teacher’s lack of completion of
the post-implementation survey. While the reasons may be unknown for the inconsistency in
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completion from students and teachers, they may be due to competing tasks needed to be done in
the classroom or the lack of time. Fifth, only short-term outcomes were assessed from the
evaluation of this study. There was no follow-up to evaluate medium or long-term outcomes.
Lastly, the program implementation was limited due to only being in Mississippi. Expanding the
program to other states will allow for a larger impact on more students.
Conclusion
As the world population increases, so does the need for agriculturally literate consumers.
The National Research Council (1988) has stated that all students, ranging from kindergarten
through twelfth grade, should learn a form of agricultural education. Christensen (2021) states
that, “Nonformal education programs can be implemented as a stand-alone delivery method for
agricultural education in the formal classroom or as a supplement to existing formal education”.
This study involved the modification, implementation, and evaluation of the Hatch-out Program,
a week-long program focused on the introduction of the poultry industry into elementary school
classrooms throughout the state of Mississippi.
Even though the Hatch-out Program has been implemented into classrooms for previous
years, the curriculum had never been validated. Using survey data collected, a modified Hatchout Program curriculum was implemented in 71 K-2 classrooms in order to be evaluated for
knowledge gain, ease of implementation, as well as age-appropriateness. In this study, all were
achieved with a statistically significant increase in K-2 student participant knowledge. Additional
replication of this study should be considered in more diverse locations as well as higher age
groups. This can allow for more students to be introduced into the poultry industry, therefore,
helping with agriculture literacy rates. However, as mentioned in the limitations section, only
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short-term knowledge was assessed. Future research should examine the medium- to long-term
outcomes of future participants of the Hatch-out Program, as well as this sample. This could
show stronger validation of the curriculum as well as an increase in attitudes and knowledge of
the poultry industry. Teacher knowledge could also be assessed, such as in Christensen’s
research (2021). Exploring teacher knowledge and attitude change could help further increase the
efficacy of the current Hatch-out Program.
With the lack of students engaging in agriculture first-hand, the Hatch-out Program can
provide a program for any teacher to easily implement within their classroom. Thus, educating a
broader audience of youth, who are future consumers of the agriculture industry. With the
population continuously increasing, programs such as the Hatch-out Program could aid in
increasing agricultural literacy and attitudes of consumers towards the agriculture industry and
its importance to society.
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